Keywords ► mastectomy ► range of motion ► quality of life ► upper limb functionality Abstract Objective To evaluate the correlation between upper limb functionality and quality of life in women with five-year survival following breast cancer surgical treatment. The secondary objective was to evaluate the function of the ipsilateral upper limb and the quality of life in relation to the type of surgery and the presence of pain. Methods The Disabilities of Arm, Shoulder and Hand (DASH), and the Functional Assessment of Cancer Therapy -Breast plus Arm Morbidity (FACTB þ 4) questionnaires were used to evaluate upper limb function and quality of life respectively. Data distribution was verified by the Shapiro-Wilk test. Pearson's correlation coefficient was used for the parametric variables, and Spearman's rank correlation coefficient was used for the distribution of non-parametric variables. The statistical significance was set at 5% (p < 0.05).
Introduction
Breast cancer (BC) is currently the neoplasm with the highest incidence and is the most common cause of cancer-related deaths among women worldwide. 1, 2 In Brazil, it represents the second leading cancer-related cause of death among women, after non-melanoma skin carcinoma. 3 Between the years 2014 and 2015, there was an estimated 57,120 new cases in Brazil, which represents an incidence of 56.1 cases per 100,000 women. 4 The primary treatment choice for BC is surgery (radical or conservative), and the other options are radiation, chemotherapy, hormonal therapy and targeted therapy as adjuvant treatments. 5 Despite the advances in surgical techniques, the procedure is still associated with a high prevalence of complications on the ipsilateral upper limb, and more than half of the patients who undergo axillary clearance present post-surgery comorbidities. 6 The main complications related to surgery are sensitivity impairment, seroma production, altered ventilatory capacity, lymphedema, axillary cording, reduced strength on the upper limb, reduced range of motion (ROM) of the arm and shoulder, and pain. 7, 8 Pain itself is the main physical/functional impairment reported by patients, 9 with a prevalence of up to 60%. 9, 10 Functionality involves the interrelation of the personal aspects of an individual (physical and emotional) with the surroundings (the environment and the engagement on activities). 11 The morbidities resulting from BC treatment create a negative impact on upper limb functionality, affecting daily activities; when added to altered body image and emotional disturbances such as anxiety and depression, that can affect the quality of life of women who have undergone treatment. 12, 13 Associated with the increasing survival rate in women with BC, this fact has led to a large number of studies about quality of life related to health. 14, 15 However, the majority of the studies focuses on the evaluation of comorbidities and their effects on functionality and quality of life up to two years after surgery. 16, 17 These data should be complemented by longer studies of five and ten years following surgical treatment to obtain a better definition of the comorbidities and tof he impact on function and quality of life on this population. [18] [19] [20] For the reasons presented before, this study has the primary objective of investigating a possible correlation between functionality and quality of life in patients with five-year survival who underwent surgical treatment for BC. The secondary goal is to evaluate surgical ipsilateral upper limb function and quality of life related to the type of surgery and pain.
Methods
This is a cross-sectional, observational analytical study with a quantitative approach, completed between February and April 2015 at the Physical Therapy ambulatory of Maternidade Carmela Dutra (MCD), in the city of Florianópolis, Brazil.
Palavras-chave
The study population consisted of women living in Florianópolis submitted to surgery for BC treatment according to the International Statistical Classification of Diseases and Related Health Problems 10th Revision (ICD-10), sectionC50 ('Malignant neoplasm of breast'), who were part of the Hospital Cancer Registry (HCR) at MCD between the years 2009 and 2010. The study excluded patients with other primary cancer types, metastasized cancer, and with an indication for nodulectomy surgery with no lymph node resection or sentinel lymph node biopsy. Subjects with cognitive impairments who were unable to complete the questionnaires were also excluded. The protocol was approved by the Ethics and Human Subject Research Committees at Universidade Estadual de Santa Catarina and MCD (CAAE 39722314.70000.0118). All participants signed an informed consent form as per the Helsinki Declaration and the Brazilian National Health Council Resolution n. 466, from December 2012. The Participants' identities and data confidentiality were protected.
Data Collection
All participants completed an initial survey containing: personal information, gynecological and obstetrics history, cancer history, daily habits and general questions related to the diagnosis and the physical therapy treatment for axillary cording. The participants then underwent a physical exam to investigate possible adherence, breast sensitivity through Semmes-Weinstein monofilament and ipsilateral arm lymphedema as per the Simplified Clinical Classification for Lymphedema. 21 The McGill questionnaire was used to evaluate pain. 22 Stature and body mass were verified by Sanny® (American Medical do Brasil Ltda, São Bernardo do Campo, Brazil) stadiometer and digital bioimpedance scale Ironman Segmental Body Composition Monitor (Tanita Corporation, 14-2, 1-Chome, Maeno-Cho, Itabashi-Ku, Tokyo, Japan) model BC-558 respectively. All measurements were performed barefoot, standing erect with the head aligned. The body mass index (BMI) was calculated according to World Health Organization (WHO) guidelines. 23 The participants completed the Disabilities of Arm, Shoulder and Hand (DASH) and the Functional Assessment of Cancer Therapy -Breast plus Arm Morbidity (FACTB þ 4) questionnaires, which were applied by a single examiner, and translated and culturally adapted for the Brazilian population. 24, 25 The DASH questionnaire is an instrument used to evaluate physical function. It verifies the impact of disability and the symptoms of upper extremities as a functional unit, and measures the difficulty or inability to perform specific activities. It consists of 30 items, which are divided in physical function, symptoms and social function. Each item is rated on a scale from 1-5. The total score ranges from 0-100 points; the higher the score, the more severe the disability. 24 Scores between the 25-75th quartiles are indicative of some disability, while scores lower than the 25th quartile represent minimal or no disability, and those greater than the 75th quartile indicate a high disability level. 26 The FACTB þ 4 questionnaire was developed to assess quality of life in patients with breast cancer, and it was validated for the study population. 27 It consists of 36 questions: 27 of them refer to quality of life in general; 9 relate to specific problems faced by women with breast cancer; and 4 relate to upper limb morbidity. This instrument is divided in six scales, which may be scored separately: physical wellbeing; social/family well-being; emotional well-being; functional well-being; breast cancer subscale; and arm subscale. Each one has scores that range from 0-4. The total score ranges from 0 to 164 points, and high scores are associated with a better quality of life. 28 
Statistical Analysis
The statistical analyses were performed using the Statistical Package for the Social Sciences (IBM-SPSS, Inc., Chicago, IL, USA licensed for use at Universidade Estadual de Santa Catarina ) software, version 20.0, and presented as descriptive statistics (mean and standard deviation) and frequencies. Data distribution was verified using the Shapiro-Wilk test, and the correlation was used to describe the degree and direction of the relationship between the variables. Pearson's correlation coefficient was used for the parametric variables, and Spearman's rank correlation coefficient for the non-parametric ones. Levene's test was used to analyze the homogeneity of variance. The comparison of the group means was done using the Student's t-test for parametric variables and the Wilcoxon-Mann-Whitney test for non-parametric variables. The statistical significance was set at 5% (p < 0.05).
Results
The mean time to complete both questionnaires was 30 minutes. Thirty patients were included; they had a mean age of 51.23 (AE8.72) years, and a mean BMI of 28.18 (AE5.06), characterizing an overweight population. The majority of the patients were married or on a stable union (73.3%), were caucasians (93.3%), and had less than 8 years of schooling (60.0%). Aside from that, 36.7% of them were ex-smokers, and 16.7% were smokers. Half of the participants did not practice any physical activity. ►Table 1 shows the participants' demographics and habits.
The progression of the disease and the frequency of the complications are shown in ►Table 2. Early stage diagnosis occurred in 83.3% of the participants, and the predominant histological type was ductal infiltrating (66.7%). Conservative surgery was performed in 53.3% of the patients, and 70.0% of this group did not have either early or late breast reconstruction performed after surgery. The most frequent complications were: pain (50%), adherence (33.3%), nerve lesion (20.0%) and lymphedema (13.3%). Axillary cording was presented by 13.3% of the participants; half of them underwent treatment, and half progressed with spontaneous resolution with no specific interventions.
►Table 3 illustrates the mean, minimal, maximal and standard deviation data for the scores on both questionnaires and their individual domains. The mean score for the DASH was 41.03 (AE22.27) points, and the total score for the FACTB þ 4 was 92.40 (AE17.27), with scores of 19.8 and 19.6 for the additional concerns and the physical domains respectively.
There was a negative correlation between the DASH and the total score of the FACTB þ 4, between the physical domain of the FACTB þ 4 and the DASH, and a high correlation coefficient between the DASH and the upper limb subscale of the FACTB þ 4. Only the social/family domain of the FACTB þ 4 did not show a significant statistical correlation with any other variables. The detailed correlation analysis and the more relevant data are presented in ►Table 4 and ►Fig. 1.
The analysis of the scores of both questionnaires and their domains in reference to the type of surgery performed (conservative or non-conservative) showed no statistical significant difference. However, when considering the presence or absence of pain, there was an influence on the score for both questionnaires (p < 0.05) (►Table 5).
Discussion
The correlation found between the DASH and the total score of the FACTB þ 4 was -0.634, and the one between the DASH and the physical domain of the FACTB þ 4 was -0.720. These findings indicate a moderate correlation among the variables. Still, a strong correlation (r ¼ -0.829) between the arm subscale of the FACTB þ 4 and the DASH was observed, with a coefficient of determination indicating that 68.7% of the score variability on the FACTB þ 4 arm subscale is related to the variability of the DASH. The strong correlation between the DASH and the FACTB þ 4 arm subscale, and the moderate correlation between the DASH and the physical domain of the FACTB þ 4 could be explained by the fact that both are related to physical aspects and symptoms such as pain, edema, reduced ROM, rigidity and paresthesia of the ipsilateral arm. According to a study conducted by Fernandes, 29 the DASH does not correlate with instruments of distinct concepts. Thus, when a correlation is performed between the DASH score and the total score of the FACTB þ 4 (which presents domains not related to physical function, such as emotional well-being and family/social well-being), there is a decrease in the magnitude of the correlation. The subjects presented, on average, moderate upper limb dysfunction (41.3 points) according to the DASH, and decreased quality of life (92.04 points) according to the FACTB þ 4. These results are similar to those of other studies 17, 30, 31 that showed a significant correlation between the morbidity of the arm and reduced quality of life after BC treatment. The present study also confirms the findings of the study conducted by Fangel et al, 12 which showed a moderate correlation between the physical domain on the 30-item European Organization for Research and Treatment of Cancer Core Quality of Life Questionnaire ( EORTC-QLQ-C30) and function.
In agreement with other study findings, 32 but diverging from other authors 20 as well, when the questionnaire scores were analyzed according to the type of surgery (conservative or non-conservative), there was no significant difference. This could be explained by the fact that the extent of the procedure (with or without lymph node dissection) could have more influence on comorbidities than the type of surgery itself. 32, 33 The presence of positive lymph nodes indicates more aggressive surgical procedures, systemic therapy and longer radiation treatment, which contributes to increased functional impairment. 34 On the other hand, when the comparison is performed considering the presence or absence of pain on the ipsilateral arm, there was a significant difference on the total score of the FACTB þ 4 (101.87 no pain; 82.93 with pain) and, above all, on the DASH (25.87 no pain; 56.19 with pain). Some studies mention pain as the most incident comorbidity directly related to the worsening of upper extremity function and/or a worse quality of life. 5, 16, 33, 34 The onset of pain may occur immediately after surgery, or it may occur as a consequence of radiation, 5 and the pain can endure for a long period of time. The intercostobrachial nerve lesion is considered the main cause of pain, 33 and some other causes may be myofascial pain syndrome and axillary cord. 8, 35 Milder symptoms, such as pain and paresthesia, are common between two and five years after the axillary lymphadenectomy. 36 The present study showed a lower percentage of comorbidities (pain, adherence, nerve lesion and lymphedema) related to BC treatment compared with those found in the literature. 25 One of the main reasons for this finding is that most studies focus on comorbidities up to two years postsurgery, 9, 17, 34, 37 and rarely on the data about the prevalence of comorbidities after five or more years. 25, 36 Apart from the surgical treatment, another important factor associated with upper limb morbidities is radiation. Radiation causes adverse effects such as pain, fatigue, fibrosis, sensitive changes and cutaneous impairment, like radiodermititis. 5, 19 Sensitivity changes are associated with the intercostobrachial nerve lesion caused during the surgical procedure, or caused by other therapies, such as radiation. 32 Sensorial damage and pain may influence the accomplishment of functional tasks due to the inhibitory muscle effect. 38 Levy et al 34 suggested that pain, sensitivity changes, fatigue and weakness may coexist and have a significant cumulative effect, contributing to long-term functional morbidity. Furthermore, changes on the axillary region due to the dissection of the lymph nodes, as well as scar retraction, tissue fibrosis, stiffness, thoracic muscle hypotrophy and hypomobility contribute to decreased shoulder ROM and function. 38, 39 According to Fangel et al, 12 the dysfunctions resulting from BC treatment lead to changes in the routines of the patients, at the family and professional levels, which may affect their selfesteem and, consequently, their quality of life.
Many symptoms and dysfunctions are not measured by the conventional clinical methods. The use of questionnaires completes this gap, for they contribute to the recognition of functional and emotional problems, aid in the description of a group and in the evaluation of the results of an intervention, and that refines the clinical results. 14, 40 Moreover, questionnaires are low-cost, convenient and easy tools that allow the identification of the needs of the patients; they also assist the physical therapist in terms of rehabilitation planning and selection of the adequate therapies. 12 Even though the sample size was not calculated in advance, the power of all correlations with α ¼ 0.05 was 95%. 41 The main limitation of the present study was the lack of follow-up during the five-year survival, which would enable a yearly report of the quality of life and function in this group. Also, the results refer to a group treated at a highly recognized facility, which may not reflect the general population.
Conclusion
There was a moderate negative correlation between the total scores of the DASH and FACTB þ 4 questionnaires and a strong correlation between the DASH and the arm subscale of the FACT þ 4.
The participants presented on average regular function based on the DASH, and decreased quality of life based on the FACTB þ 4. Those who presented pain had worse ipsilateral upper limb function and worse quality of life compared with the participants with no pain. There was no significant difference between groups when considering the type of surgery performed.
